Histone deacetylase inhibitor suberoylanilide hydroxamic acid exhibits anti-inflammatory activities through induction of mitochondrial damage and apoptosis in activated lymphocytes.
Suberoylanilide hydroxamic acid (SAHA), a histone deacetylase inhibitor, has been proven to be an anti-cancer agent. Its anti-inflammatory activities have recently been observed both in in vitro and in vivo models. Yet its action on lymphocytes and the underlying mechanism are still not well known. In this study, in order to evaluate the anti-inflammatory function of SAHA, we analyzed the effects of SAHA on the proliferation, activation, cytokines secretion, cell cycle distribution and apoptosis of murine lymphocytes activated with concanavalin A (Con A). Our results demonstrated that SAHA inhibited the proliferation of Con A-activated lymphocytes in a dose-dependent manner. The expression of CD69 on CD3(+) T lymphocytes was significantly inhibited by SAHA. Intracellular cytokine staining analysis showed that SAHA could downregulate the expression of pro-inflammatory cytokines TNF-α, IL-6 and IFN-γ in T lymphocytes. Furthermore, analysis of sub-G(0)/G(1) peaks and annexin V binding populations revealed that SAHA induced apoptotic cell death in Con A-activated lymphocytes. Consistent with these results, SAHA treatment also induced a decrease of mitochondrial membrane potential and cleavage of caspase-3 and PARP in these cells. Moreover, SAHA caused an accumulation of phosphorylated histone H2A.X, indicating increased double strand DNA breaks. These findings suggest that induction of apoptosis through the mitochondrial pathway may contribute to the anti-inflammatory activities of SAHA on activated lymphocytes.